The Repertory Grid (RepGrid) technique has been used extensively in Management Sciences research, including Information Systems research, in order to reveal the personal views of individual research subjects regarding the issue being studied. These individual constructs are then used to propose criteria for success amongst other things. This paper uses a distinctly different form of RepGrid, renamed a Reflection Grid, as a collaboration tool. Members of a research team use this new technique to probe their individual understanding of what happened and what was achieved during a research event and then to share these insights. Hence, not only is the application new (reflection and construction of shared meaning rather than the analysis and synthesis of personal constructs) but the original grid technique has evolved.
Introduction
IS researchers and other collaborators need to be able to share concepts and perceptions effectively within their research teams and to be able to identify occasions when, in fact, they are not succeeding in doing this. Construction of shared meaning is easier when a team trusts one another and have a shared vocabulary, a reasonably long period during which they have worked together and built up common experiences, and have had sufficient time in which to discuss the concepts and are co-located (Alexander 2002 (Alexander , 2004 Finholt 2001; Jarvenpaa and Leidner 1998) . All of these assist in improving communication. However, these ideal conditions are not always possible and in those circumstances additional care needs to be taken to improve the chance that the message will be understood. The process can be improved by being reflective, and hence aware of one's own assumptions and biases, and making these explicit. Structured techniques, where both the development process and the clear expression of concepts are facilitated, form a significant part of work on collaboration and creativity (Briggs et al. 2003; De Bono 1992; Dix et al. 2006) . Techniques of this kind remind the participants of necessary activities and social rules (such as turn taking, paying attention when others contribute to the discussion, and documenting ideas) which are often ignored in the heat of an unstructured discussion.
The techniques can, in turn, be incorporated into groupware. The goals stated in the quotation provided below clearly describe the objectives of Group Support Systems and their role in collaboration.
There is a sense that groupware can radically affect the dynamics of team interactions by improving communication, by structuring and focusing problem-solving efforts, and by establishing and maintaining a balance and alignment between personal and group goals. This research study set out to identify how effective the Repertory Grid (RepGrid) technique was as a structured technique for use in collaboration within an interpretive research paradigm.
RepGrid is a method of collecting rich data during a structured, reflective process where the individual participants uncover their own 'personal constructs' or understanding of a given concept, attitude or perception. The participants largely work independently, with the researcher acting as facilitator only in terms of the process. The method thus allows for the elimination of observer ('researcher') bias (Stewart and Stewart 1990) . Each participant enters information in a grid format as will be described below, and these sets of data are used as input to the analysis undertaken by the researcher. The method holds great potential as it assists the participants in deliberately identifying and explicitly stating their own understanding or perception of the issue being studied. It also provides the researcher with both qualitative and quantitative data which can be interpreted and analyzed. The interpretation of the qualitative data, as is the case with all such data, relies on the insight of the researcher and is, therefore, challenging. Statistical methods can be used to analyze the quantitative data obtained, but, as always, this must be done properly in order not to misrepresent the situation.
The use of RepGrid and its expansion into various fields ranging from managerial studies to evaluation of training and counselling and its adoption in both academia and industry demonstrate that the method is widely considered useful (Stewart and Stewart 1990) .
The goal of the research reported here was to confirm that the RepGrid could be used as a collaborative technique and not only to identify and rank success factors. The proposition was that RepGrid could be used to assist team members in collaborating by making the individual concepts (personal constructs) explicit and hence allowing joint concepts to be formed.
As will be explained, the endeavour resulted in an extension of the RepGrid technique for use in Information Systems (IS) research, particularly in instances where collaborative reflection is required, for example during the evaluation phase of Action Research. In the case presented as an example in this paper the researchers themselves completed the RepGrids as part of an evaluative phase of an Action Research project and this allowed them an opportunity for critical assessment of their assumptions and the observations made during the research event and hence introspection. However, as will be seen, this extended use of the RepGrid is not limited to IS research but is appropriate in any context where common ground and shared meaning is sought. The paper not only proposes a new version intended for use for collaboration by a team of researchers involved in interpretive research, but also illustrates this by means of an example. We believe that this extended use of the RepGrid provides an important new research method, particularly where a structured way of reflection on a process is required.
The paper is structured as follows: The need for the current research is explained. The origins of the technique, more detail regarding its basic or 'classical' use and ways in which it has been used (particularly in Information Systems research) are described. In the next section the particular research study and the unconventional way in which RepGrid was used in that study, are explained. This use has been renamed Reflection Grid to distinguish it from the RepGrid. A comparison between this Reflection Grid and the original RepGrid is undertaken in a further section. A Conclusion is provided in which new insights are noted.
The Need for the Current Research
The authors were using Action Research (AR) as an approach in a community Information systems project (see case study example in Sect. 4).
AR as a method for socio-technical research in Information Systems has become quite popular, with numerous examples of research using this method having been published during the course of the past number of years-notably Iversen et al. (2004) , Lindgren et al. (2004) , Mårtensson and Lee (2004) and others. Its popularity relates to its suitability for the study of complex non-reducible systems and the opportunity for the researchers to not only study a complex phenomenon, but be involved in practical solutions to real-life problems (Baskerville and Pries-Heje 1999) .
AR typically has a cyclical nature, in which action and reflection alternate; one of the popular conceptualisations is the one by Susman and Evered (1978) in which the process is structured as cycles of diagnosis, planning of actions, acting, evaluation of actions and specification of the learning that has taken place.
As a result of its popularity various aspects of AR as a method have been discussed by various researchers. Notable for the purposes of this research paper are those identified by Baskerville and Pries-Heje (1999) , namely: (1) The rigour of AR is largely situated in the structuring of the processes followed and, therefore, these should be continuously improved to strengthen the rigour; (2) AR is collaborative.
The authors as a research team are diverse, with different cultures, languages and qualifications. In the stage of the AR cycle where actions need to be evaluated and learning specified, they were confronted with the following challenges:
(1) How does a team of researchers collaborate on the evaluation when each team member has his/her own conceptualisation of the way in which a particular 'event' or action should be evaluated? (2) How could such a collaborative process be made more structured and explicit in order to contribute to the eventual rigour of the research?
The authors turned to the work of Kelly on personal constructs in order to address this problem (Kelly 1955) . The development of the RefGrid described in this paper is based on his Repertory Grid and has as its purpose the structuring of scientific collaboration amongst individual research team members, specifically as required in the evaluation and specification of learning phases of AR projects. However, as stated in the Introduction, the authors believe that the RefGrid has wider applicability to other (non-AR) situations where a quantitative evaluation of complex events or actions is required.
Literature on RepGrid

Description of the 'Classic' RepGrid Technique
A RepGrid session involves a number of participants who are knowledgeable about the topic being explored and a researcher or facilitator. Figure 1 provides an overview of the process and depicts the role players, their input, and how the data is subsequently aggregated. As can be seen in this diagram, the participants usually construct their own RepGrids without consulting one another.
A RepGrid is a matrix consisting of columns, in which elements are listed, and rows for the constructs (Fig. 2) . The elements are specific, concrete examples that will be used to help the participants to identify their own constructs or perceptions regarding the particular research topic that is being considered. The steps in the process of compiling and analyzing data using a RepGrid are illustrated in Fig. 3 .
The first step is identifying a topic. Examples of topics used in the IS literature are: Identifying desirable characteristics of systems analysts (Hunter and Beck 2000) or information systems (Whyte and Bytheway 1996) . Figure 2 shows a RepGrid that is typical of one prepared by a single participant. The topic is: Desirable characteristics of IS development methodologies. The elements A, B, C, D and E represent specific IS methodologies. The element domains (Hunter and Beck refer to 'audience') are generally represented as nouns, (for example, IS methodologies) but could be verbs as well (Stewart and Stewart 1990) . Stewart and Stewart (op. cit.) indicate three possible ways of eliciting elements; these are (1) the researcher prepares an element list; (2) each participant creates a list; (3) the participants are prompted by the researcher to help them create lists. All three methods have advantages and disadvantages. In our example, the option of eliciting the elements from the participants (option 2) has been chosen. Hence, participants are asked to identify five or more specific IS methodologies that they know quite well and to assign letters or numbers to them (Fig. 3, step 2 ). Each of these is an element and is written on a slip of paper. They should represent a spectrum of methodologies which are considered to be more or less successful and should include a best and worst element. Alternatively they should include an ideal and least desirable element even if no actual corresponding example exists. The elements' identifiers are written into the grid as column headings. (In Fig. 2 , the methodologies are identified as A, B, C, D and E.) Participants are likely to identify different elements, but all would be examples from the same domain. Hence, in Fig. 2 , all elements would represent IS methodologies. The elements should be precise, homogeneous in that they should all come from a single element domain, not explicitly evaluative (except in the case of artificially chosen best and worst examples), representative, meaningful and relevant to participants, and should vary quite extensively in that the different elements should be contrasting examples within the same domain (Tan and Hunter 2002) .
In the process known as triading (Fig. 3, step 3 ), the participants are asked to randomly select three of the slips of paper (hence selecting three elements). These are used to formulate a construct, that is, a brief description of a characteristic of the elements, such that two of the selected individuals are similar in some way and Fig. 2 , the first construct indicates that two of the three IS methodologies have been discussed regularly in A list IS journals and the third is less well known.) The participant writes the construct as the row label in the matrix in the form of two contrasting or bipolar statements (Fig. 3 , step 4). The first, placed on the leftmost side of the row, highlights what the pair of selected elements has in common and the second, written on the right hand side, why the singleton is different. Since each participant works independently, the constructs will differ. It is important that pairs of contrasting statements are formulated explicitly, as the process of looking for similarities and contrasts is an important part of attaining real understanding (Marsden and Littler 2000) . The next activity (Fig. 3, step 5 ) requires the participants, still working independently, to evaluate each element with respect to the construct and to fill in a score in the appropriate cell of the grid. A high score indicates that the element closely resembles the description on the right. Hence, a score of 1 means that the element matches the description in the left hand column very closely, while a score of 5 means that this element is the one closest to the contrasting description given in the right hand column. Intermediate values indicate elements that are judged as being somewhat between the extremes. More than one element may have the same score, but there should be at least one score of 1 and one 5 in each row. In Fig. 2 , A has a score of 5 for published evaluations of the methodology and this indicates that the participant who completed this RepGrid believes that little has been published about methodology A, whereas methodology C, whose score is 1, has been discussed frequently. (The actual range of scores depends on the number of elements and the researcher decides what this should be.) The process of triading, identifying constructs and scoring is repeated and continues for as long as the researcher or time allows. Hence, each of the participants makes explicit his or her own personal set of constructs and evaluates the elements that he or she identified in terms of these constructs. This process of reflection is recorded by each participant with very little interference by anyone else. This part of the process collects the research data.
To recap, in Fig. 2 we can see that the particular person who created this RepGrid has identified five IS development methodologies, and given them pseudonyms A, B, C, D and E. He has decided that a good IS methodology should be discussed regularly in top (A list) IS journals and has identified the 'opposite' as being 'relatively unknown'. He then scored each of the elements according to this pair of constructs and in Fig. 2 we can see that methodology A has been discussed in few publications (score of 5 indicates that it is closest to the construct on the right) while C has been discussed in many (is closest to the construct on the left). If we limit the analysis to this one RepGrid, but look at all the constructs and scores it appears that C is the IS methodology that is most successful. All the constructs support this. E appears to be the least successful methodology, and once again the constructs consistently support this conclusion. (If one construct contradicted the others it would indicated that construct should not be used as a critical success factor.)
The researcher then starts a process of categorizing all the data from all the individual RepGrids by studying the constructs proposed by the various participants and identifying those that are basically the same or are at least quite similar (thus the personal constructs are combined to form 'grouped constructs' or attributes (Whyte and Bytheway 1996 ) ) (this is shown in Fig. 3, step 7 ). Since proponents of this technique usually emphasize rigor and objectivity, more than one person may be asked to carry out this process and the team of researchers will strive to achieve consensus.
Finally, the scores from the individual sheets are aggregated per grouped construct. Often RepGrid results are subjected to rigorous statistical treatment (Bell and Vince 2002; Harter and Erbes 2004; Lee and Truex 2000) , especially when the research is focused on predictive and explanatory issues (Fig. 3, step 8 ). Thus, scores may be analyzed statistically in order to find out which of the grouped constructs were most closely and consistently associated with the elements that the individual participants identified as being the best or worst examples from the research domain (for example, the best information systems development methodology). The statistical methods allow a ranking score to be calculated for each grouped construct by comparing it with an overall goal construct (here the overall value of various IS development methodologies), and this allows assessment of the perceived contribution of that grouped construct to the overall goal. Hence grouped constructs can be ranked in terms of whether they appear to be reliable predictors of success. Specific processing algorithms and computer programs such as FOCUS, GAP, PREFAN, SOCIOGRIDS MINUS CORE and ARGUS exist specifically for this purpose (Lee and Truex 2000; Marsden and Littler 2000) but (additional) manual analysis has the advantage of allowing more understanding of results (Honey 1979a) .
The results stemming from the steps described above are often sets of 'critical success factors' ranked according to perceived importance. Hence, using the example of characteristics of IS development methodologies, the results would be a list of grouped constructs describing characteristics that are reliable predictors of the effectiveness of IS methodologies. It is possible not only to identify those most closely associated with the effective methodologies but also the extent to which the experts who were participants in the research agree in this ranking.
History
The primary use of RepGrid is to investigate or reveal attitudes and beliefs (Honey 1979d, p. 452) , concepts, assumptions (Honey 1979b, p. 358) , perceptions (Honey 1979c, p. 407) , and self-insight or reflection (Honey 1979a, p. 358) , that is, understanding and cognition (Tan and Hunter 2002) . These personal views, as was explained in Sect. 3.1, are known as constructs. The technique was developed by Kelly in 1955 as part of the Theory of Personal Constructs described in 'The psychology of personal constructs' (Kelly 1955) . He based his work on a position which he called 'constructive alternativism', with important basic premises (1) Humans progress and 'man-the-scientist' as an important way that the individual is able to predict and control his/(her) progress. This involves personal 'scientific' endeavour (constructing personal hypotheses and looking for empirical evidence to support these); (2) An external changing reality, admitting the 'reality' of people's thoughts as part of the external reality and recognising that all elements of reality are ultimately functionally linked, with these links becoming apparent during the course of time; (3) Living organisms have the capacity of representing their environments and these representations are real; (4) Humans construct their own unique patterns fitted to reality in order to attempt to make sense of reality. Humans may add additional constructs or modify existing ones in order to improve their understanding of reality. Systems of constructs can be shared and communicated amongst humans. Although Kelly believes in an 'ultimate' construct of reality, he strongly emphasizes the 'locatedness in time', space and range of human systems of constructs; (5) Constructs are used by humans to predict aspects of reality and the outcome of the prediction compared to the actual course of events serve to validate a construct or leads to its modification or rejection. Tan and Hunter (2002) refer to the RepGrid as a methodological extension of the Theory of Personal Constructs. The RepGrid technique attempts to uncover the personal theories (or personal constructs) of a number of knowledgeable participants on the topic chosen by the researcher, in order to allow a list of criteria for success to be complied, or some other framework, guidelines or insights to be produced. The simplest form of the technique was described in detail in Sect. 3.1 and will be referred to as the 'classic' form. However, it is important to note that the technique has evolved over time and Tan and Hunter (2002) describe a variety of ways in which it can be used.
Extensions to the RepGrid Technique
As noted above, the version of RepGrid described in Sect. 3.1 can be considered to be the original, or classic, version proposed by Kelly. Over time variations have evolved. RepGrids can be used with 'laddering' where the researcher probes the elements and constructs suggested by the interviewee by means of 'How' questions during a one-to-one interview. Laddering can assist in the hierarchical ordering of constructs (Stewart and Stewart 1990) . Hunter and Beck (2000) claim that this has resulted in, '… a structured, yet flexible, qualitative research interviewing technique, which decreases the potential for bias on the part of the researcher'. Occasionally either the elements or the constructs or both are prescribed by the researcher (Tan and Hunter 2002) . Hence the researcher can play a more interventionist role than was described as the classic approach. As will be noted in the 'Case Study' (Sect. 4) and 'Research Method' (Sect. 5), the authors were even more directly involved during the process in which the RepGrid was used. Although triading was described in the description of the 'classic' use of RepGrid, it is not compulsory, all of the elements may be used while the constructs are being identified and scoring is done (Lee and Truex 2000; Tan and Hunter 2002) .
Hence, further variation of the RepGrid technique, including the new variations explained later in this paper, are simply part of the evolution of the technique described in this section.
Reasons for Using the RepGrid Technique
RepGrid is one of many tools used to collect data and to assist in analyzing them, others being the Delphi technique and Focus Groups (see Sect. 3.7 for a brief comparison). RepGrid is considered a methodological tool or instrument rather than a research method and can be compared with other data collection techniques such as questionnaires, observation or interviews. Some authors refer to it as an interview technique (Lee and Truex 2000; Whyte and Bytheway 1996) . It is unusual in that the research subjects, rather than the researcher, identify the aspects of the topic (the constructs) that they think are important. Hence, it elicits value judgments since the constructs are explicitly formulated as identifying 'good' and 'bad' characteristics, or characteristics that explain success or failure. One major advantage of using RepGrid that is often emphasized is that it allows for independent, unbiased, 'uncontaminated' data implying that the researcher does not influence the results (Honey 1979b; Whyte and Bytheway 1996) .
A particular strength of the repertory grid technique is that it allows the elicitation of perceptions without researcher interference or bias. (Whyte and Bytheway 1996) RepGrid is very often used for evaluation and to compare the different constructs or points of view offered by the participants. This comparison of constructs allows reasons for differences to be probed and hence the technique is considered to have diagnostic qualities (Tan and Hunter 2002) . Thus it has been useful within the IS context for finding out how role players structure and interpret information related to the introduction, development, and management of information systems. (Examples can be found in Beck 2000 and Whyte and Bytheway 1996.) RepGrids are considered to be an improvement on questionnaires, as the participants usually suggest both elements and constructs using their own words and reflecting their own experience. Hence, the participants' ideas and words are used to initiate evaluation in RepGrids instead of those of the researcher as is the case with questionnaires. This process contributes the 'uncontaminated data' referred to earlier, as the researcher is not suggesting issues of concern or asking leading questions. In addition, a richer set of data can be obtained than is the case in questionnaires with closed questions. It has a further advantage over questionnaires as the risk that different participants interpret questions differently is avoided. The data collection phase of the RepGrid technique is less resource hungry (takes less time and effort) than participant observation (Tan and Hunter 2002) and is also quicker to complete than interviews. It is, nevertheless considered by some authors to be a form of structured interview (Lee and Truex 2000; Whyte and Bytheway 1996) . It differs significantly from a focus group because, although the participants often complete the RepGrids in the same place and at the same time, they do so as individuals and joint discussions do not take place. The constructs are personal and group constructs are only constructed later in the process. Fransella et al. (2004) cite various examples of both idiographic and nomothetic use of RepGrid. These are reported as being in line with Kelly's own views that the one approach should not be to the exclusion of the other. As mentioned earlier, in the History section, during some analyses (for example, analysis of the joint content of several individually completed RepGrids (Tan and Hunter 2002) ), the researcher needs to group constructs into attributes. A deliberate attempt is usually made to reduce research bias by using more than one expert to confirm the groupings (Honey 1979c; Whyte and Bytheway 1996) . Thus, this research approach might be considered to support a predominantly positivist epistemology with objectivity, in the sense of the researcher deliberately attempting to play the role of an independent observer, an important goal and rigor considered to be an important means of achieving this. However, the very fact that the data being used is predominantly based on the personal perspectives of the participants means that the technique cannot be considered to be positivist in the same way that laboratory experiments that use measurable data are. It is for this reason that Lee and Truex (2000) and Tan and Hunter (2002) note that there are examples in IS research where it has been used idiographically (where the researcher interprets the data and the subjective nature of such interpretation implies that different researchers may not reach the same conclusions (Burrell and Morgan 1979) ) and others where is has been used nomothetically (where analysis follows inductive and deductive processes closely and independent researchers can be expected to arrive at the same or very similar conclusions). Eden and Ackermann (1998) warn of the dangers of too much 'meaningless' generation of statistical data based on analysis of repertory grids. Marsden and Littler (2000) point out that personal construct psychology derives from the interpretive paradigm and hence when using RepGrid as a technique supporting this underlying theory the same paradigm should be adhered to. Nevertheless, these same authors see as one of the main advantages of RepGrid its use of both quantitative and qualitative methods, which are not seen as being in conflict or contradictory, but can be integrated and be used to supplement one another. This view is supported by Trauth and Jessup (2000) when they point out the potential benefits in the complementary use of interpretive and positivist approaches to the research of socio-technical phenomena.
The RepGrid as an Ideographic and a Nomothetic Technique
Limitations of the RepGrid Technique
Despite the extensions described earlier, the RepGrid technique is well-defined. It is best suited to research where the participants have extensive practical experience since the requirements concerning elements are fundamental and can be difficult to satisfy. (The participant is expected to be able to identify a number of specific examples to use as elements and must be able to compare them.) The proposed elements need to be concrete, practical examples rather than more abstract entities. The elements used by the different participants are usually different and although this means that the final results are more generalizable it introduces a further degree of complexity into the model. The concrete nature of the elements, together with the need for a set number of examples can be a restriction to the use of this technique.
Furthermore, the constructs are quite clearly intended to be personal and not developed during focus group discussions. Hence they are not probed or elaborated on. The fact that the researcher subsequently groups constructs is in a sense artificial as the participants are not given the opportunity to confirm that their personal constructs are similar. This grouping is intended to find out whether the independent evaluations and rankings of constructs coincide rather than to develop shared meaning. Validation of data obtained from the subjects-which is critical for interpretative research-can therefore be said to be lacking. In short, RepGrid has not up until now been used as a way to facilitate collaboration. Indeed it was never intended for this purpose. Nevertheless, this can be considered to be a restriction.
These limitations are what prompted this study. As will be described in the Research Context, there was a need for a tool that not only assisted the individual researchers in reflecting in a structured way on their own constructs, there was also a need to jointly develop shared concepts. Furthermore, in this study the authors were not studying a number of directly comparable cases (or elements) but instead were exploring abstract points of view (at the element level).
A Comparison of RepGrid with Nominal Group Technique, Delphi and Causal Mapping
Other methods used for collaborative analytic purposes are Delphi (Dalkey and Helmer 1963) , nominal group technique (Van de Ven and Delbecq 1974) and causal mapping (Ackermann and Eden 2005) . This section briefly discusses RepGrid within the context of these other methods and techniques. The Delphi method (which has its roots in the military context of the cold war) (Dalkey and Helmer 1963) may be considered to be a consensus-seeking tool amongst experts in predicting an aspect of a complex situation. It presumes (similar to RepGrid) a focused problem, and then allow the experts whose opinions are being sought to estimate solutions to the problem through a series of questionnaires or interviews and controlled feedback. The intention is to get convergence of expert opinion without conflict between the experts. The convergence is based on the systematic elimination of any misconceptions that the experts may have regarding underlying assumptions that influence their judgment of the situation. Obviously the implicit linkage between underlying assumptions and expert opinion on the issue at hand influences the extent to which correction of misconceptions and agreement on underlying assumptions would influence the convergence of expert opinion. An important part of Delphi is that the experts are deliberately kept apart.
The nominal group technique (NGT) (Van de Ven and Delbecq, op. cit.) was developed in the context of the socio-psychological analysis of various real life situations such as conferences, citizen involvement in social planning, etc. It provides a structure that facilitates decision making in groups and allows the voices of individuals in the group to be heard and a group decision to be reached through voting on individual contributions.
Cognitive mapping (Ackermann and Eden 2005) derives from the contexts of political science and strategic management. Its focus is more on the individual than on group context (Ackermann and Eden, op. cit.) . It facilitates a multi-perspective understanding of cause and effect in complex situations. Its focus therefore is on complex socio-physical systems and determining the shared and non-shared beliefs of actors involved in the situation (Laukkanen 1998).
In comparing RepGrid to these other techniques, some important similarities and distinctions emerge; (1) All methods have structured methods and approaches; (2) Whereas NGT and Delphi are consensus seeking this requirement is not strong in causal mapping and RepGrid, which both allow for divergence of individual viewpoints; (4) Causal mapping and RepGrid share a focus on sense-making in role orientation of participants (3) NGT, Causal mapping and RepGrid all allow for nomothetic and idiographic approaches, while Delphi is nomothetic; (6) All the techniques are either independence or non-conformance tolerant.
The Case Study
In this section limited background is provided on the case study which led the researchers to extend the RepGrid to the RefGrid.
The Siyabuswa Educational Improvement and Development Trust (SEIDET) is a rural community-based project, which has been successfully sustained for more than 12 years. It was born out of a need identified by a rural community in South Africa for more black learners to pass Science and Mathematics up to matriculation level. Under the leadership of a community member, the initiative immediately generated significant interest and support in the community. As a result, it has since expanded to include various programmes offered at three centers.
An interesting aspect of SEIDET is the collaborative nature of the activities undertaken. One of the most significant has been the collaboration between SEIDET and the Department of Informatics at the University of Pretoria, which has benefited both parties significantly. From an academic perspective, the culture of trust that exists between these two entities has allowed researchers to do valuable research on the unique context and processes of SEIDET. Reports on this research have been published in various academic journals and proceedings of conferences (Conradie 1998; De Kock 2000; Phahlamohlaka and Friend 2004; Phahlamohlaka and Lotriet 2002a, b; Scheepers and De Villiers 1999; Siebeling 2004) .
A decision was made during their 2004 Annual General Meeting that SEIDET has matured to a stage where it is ready to embark on a profit-making business of some sort and hence to play a role in programmes aimed at black economic empowerment and job creation. In addition, it was noted that funds needed to be generated that could be used to maintain the existing infrastructure and allow further growth. Since no one was sure how this could be done, it was decided that the Executive Committee (ExCo) be given two months to develop a proposal to be presented to the Board before the end of 2004. ExCo approached one of the authors for assistance. As a result four members of the Informatics Department identified a research opportunity and agreed to facilitate a workshop during which the ten members of ExCo would explore business opportunities. From a research perspective, both the nature of the occasion and the facilitation process received attention, whilst the researchers at the same time assisted ExCo to achieve their objectives.
Over the years, researchers in the Department of Informatics have facilitated several interventions at SEIDET and various facilitation techniques have been used with varying degrees of success (Phahlamohlaka and Friend 2004) . These interventions have all been intended to enhance community-based development. The authors realized from the outset that this intervention (that is, the 'business opportunities' workshop) was distinctly different from previous ones, as the objectives have changed to include both altruistic and explicitly commercial aspects. Not only did this mean that special care had be taken to protect the original cause and nature of the organization, but that a different approach and techniques for the facilitation process was required. What went into the planning for the workshop has been reported in a separate paper (Alexander et al. 2005) . This workshop was thus the stimulus for the collaboration for which the RepGrid was used but this paper is not intended to discuss the workshop process itself. Hence the design of the workshop is not of direct interest here.
After the workshop the four researchers identified the need for a structured method to evaluate the success of the action phase of the project (the workshop). During the evaluation, the use of the RepGrid was extended and conceptualised as the RefGrid method. As this paper is not about how successful the workshop was, but rather about the use of the RepGrid by the researchers as a collective and individual reflection technique, the workshop is, therefore, of interest only in that it was the topic which the researchers wanted to reflect upon.
Research Method
The authors' conceptualisation of the Reflective Grid technique could be described as a small Action Research project within the bigger Action Research project referred to in the previous section ('the case study'). In terms of the Susman and Evered (1978) AR phases, the conceptualisation of the RefGrid happened as follows:
Diagnosis
Researchers realised the need for a structured way to jointly evaluate activities as part of the AR for the project.
Action Planning
On the basis of previous knowledge of the Repertory Grid technique an initial 'evaluation' was planned using a new version of this technique.
Action Taking
The research team members used the devised method to evaluate the research project.
Evaluating
The researchers critically evaluated their use of the revised RepGrid method within the context of their own research.
Specifying Learning
The researchers formally articulated the processes, structures and deviations from the original RepGrid technique and documented this as the RefGrid concept.
Discussion of the Research Approach
In the research collaboration reported here, a fundamentally Interpretivist research approach was adopted together with the revised RepGrid technique. The goal was to reach a shared understanding of the individual assessments of the value of the workshop as indicated by the elements in Table 1 .
The decision to use a version of RepGrid for reflection was made before the workshop. Thus there was an intentional separation between the SWOT analysis carried out during the workshop (considered to be the 'action stage') and the subsequent evaluation of the workshop process as part of the 'reflection stage'. RepGrid was chosen as the method allows individual researchers to record their personal perceptions, attitudes et cetera in a uniform and, importantly, in a structured way. However, from the start it was intended to be used as a tool for collaboration between the researchers. The researchers did not want to use it to assess the validity or feasibility of the decisions taken by the members of SEIDET either at, or after the workshop. Instead they wanted to examine their individual assumptions, perceptions and assessments of the workshop process and to use this input to share understanding. This is in line with the uses of RepGrid given in the literature outlined above. However, as the perceptions of only four people (the researchers) were being examined, this was not an appropriate case for statistical analysis as is typical in 'classic' RepGrid research. This highlights the difference between the research being reported here and other contexts where an independent consultant administers a RepGrid session as an uninvolved observer and analyses it objectively.
A very important point is that abstract elements involving characteristics of the workshop process were being evaluated by the individual researchers rather than concrete examples as can be seen from Table 1 . RepGrid was then used to probe and compare these individual perceptions and different interpretations in order to reach a joint understanding rather than as a means of constructing and ranking lists of criteria for good behavioural qualities or best practice as is classically the case.
The participant researchers were engaged in an authentic research event, playing their normal professional roles but hoping to gain additional insights that would inform the ways in which they carried out these activities in research teams in future. Hence the research setting can be considered to be rather more valid than that where graduate students are required to work on tasks.
The Process section in the "Use of the RefGrid by the research team" will briefly describe how the group used the technique. The next section will explain in more detail how this use of the technique differs from the 'classic' use. The reference grid development process
Step 1: Group Element and Construct Elicitation
Step 2: Individual scoring
Step 3: Scores are entered into a single matrix (consolidated)
Step 4: The scores are compared and discussed.
Use of the RefGrid by the Research Team
Process
As can be seen in Fig. 4 , a four step process was used for the collaboration between the researchers.
Step 1 involved 'Group Construct Elicitation' as explained by Tan and Hunter (2002) to identify elements, constructs and the bi-polar scales for the links between them. During a brainstorming meeting shortly after the workshop, the four group members jointly decided on the elements and constructs making up the RepGrid. A noted above, abstract characteristics rather than concrete examples were used as elements. (Refer to Table 1 -but note that not all of the elements identified are shown in the table.) 'Laddering' was utilized as the group discussed each proposal critically before including it. The researchers did not include triading in devising the constructs. The reason for not using triads is embedded in the unusual use made in this case of the technique and is explained in the section below comparing the Reflection Grid (RefGrid) proposed in this paper with the 'classic' RepGrid technique. The elements selected represented those aspects of the workshop that the researchers wanted to evaluate (that is, the objectives) while the constructs represented the measures that would be used in the evaluation of the elements. As noted above, the elements and constructs were all identified after the workshop. In future this should be done before the event in order to clarify what the criteria are and how these will be assessed and so as to allow the researchers to pay attention to these aspects during the event. A 9-point scale was chosen for the same reasons used by Hunter and Beck in their research, namely, it provides for a mid-point and it allows a sufficiently fine granularity.
Over the next few weeks, group members, independently and in different places, assigned values to the cells which associate constructs with elements (Step 2, Fig. 4 ).
Hence the individuals evaluated each aspect of the workshop experience (that is, each element) in terms of the constructs. Once this was done, one of the researchers consolidated the information into a single grid to assist the comparative analysis (Step 3, Fig. 4) . A graphical representation of the consolidated data was prepared in order to allow easy analysis of the data obtained from step 2. The group then met again to study the graphical presentation, compare the values assigned to each cell by the individuals and to discuss the underlying reasons for differences in perceptions (Step 4, Fig. 4) . Hence all the requirements for collaboration noted by Beers et al. (2006) , namely externalization, internalization, verification and acceptance or rejection, were satisfied.
This discussion highlighted differences in the individuals' understanding of the elements and constructs and made them reconsider their individual interpretations (a double hermeneutic process occurred (Giddens 1984, p. 284) ). It made the team aware that the assumptions that individual members had made regarding the workshop, and the belief that we had already achieved substantial shared meaning in terms of the jointly constructed elements and constructs, were not well founded.
The value of the tool (the amended RepGrid, subsequently renamed Reflection Grid) in terms of the evaluation of the workshop process was that it facilitated openness and learning by ensuring that participants were consciously reflective. In the context of this study, the learning process included an increased awareness of how difficult it is to reach a persistent (relatively lasting), common understanding of the criteria being used in evaluation. A second impact was the resulting deeper, more considered discussion of the value of this particular workshop.
Differences: Reflection Grid versus Repertory Grid
The name of the grid technique used in the research workshop described above has been changed from Repertory Grid to Reflection Grid in order to acknowledge the differences in use and also to highlight our specific goal of encouraging collaboration by emphasizing joint reflection as well as the individual reflection implied by writing down personal constructs. The sections that follow will point out the differences in detail and will do so by looking at each of the steps identified in Fig. 4 (The Reference Grid Development Process) in turn.
Step 1: Selection of Elements and Constructs
RepGrid elements have a single domain and are concrete examples of instances within that domain. The performance or skills of specific, known individuals from the domain, such as specific people, are evaluated using the constructs.
The elements selected in the case being described here do not, strictly speaking, comply with these requirements for RepGrid elements even though they too are '… the objects of the research participant's interpretations' (Tan and Hunter 2002) . The elements used (Table 1) are different aspects of a single event, namely, the workshop. An appropriate, overall element domain name might be 'Workshop aspect' but this seems to fail the requirements of preciseness and homogeneity. Most particularly, Being critical 1: High 9: Low these elements cannot be directly compared in the same way that one can compare the effectiveness of two systems analysts. Nor are there element instances which can be described as having good, medium or poor skills or aspects. In addition, more than the usual numbers of elements were identified, although a greater number is recognized as enriching the analysis. The researchers did not use the triading technique in identifying personal constructs as this can only be done when the elements can be compared directly. Instead, the selection of group constructs was in the form of a discussion (see Table 2 ). (Subsequently this was found to have resulted in individuals forgetting the original meaning of the constructs, or possibly never having reached a common understanding of them.)
Step 2: Data Values
This phase followed the usual procedure except that the participants worked at different times and places. Since the elements were not homogeneous, not all the constructs could be applied to all the elements and, as a result, the process was cognitively different from the usual RepGrid process and it proved to be challenging to assign values. The lapse in time between jointly deciding on elements and constructs and assigning data values, together with the implied need for everyone to have a common understanding of the intended meanings of these concepts, added to the uncertainty. However, the individual's control over the amount of time spent on the process did allow him or her to examine the concepts carefully and to explore his or her understanding of the concepts. The individual scores, although numeric, represented subjective, value judgements and fit well with ideographic or qualitative research although they might be mistaken for measures and hence appear to be quantitative.
Step 3: Reformatting the Grid
This step did not require any interpretation or any clustering of constructs as the four participants had jointly decided on constructs earlier. Hence everyone used the same constructs. Once the completed grids were obtained from the researchers, one member of the team typed the four corresponding, numeric data values from the individual RepGrids into adjacent cells of a spreadsheet with the values color coded in order to identify which person provided that specific score. Graphic representations (multiple line graphs) per construct were produced in order to highlight agreement, trends and divergent opinions.
Step 4: Analysis
Joint inspection of the graphs resulted in a rich and interesting discussion that highlighted significant differences in understanding despite the fact that the elements and constructs had been jointly devised. The analysis was different from that used in classis RepGrid analysis as it was not necessary to compare and group constructs (everyone was using the same set). Instead the emphasis was on comparing the cell values presented by the different participants. The data from one of the researchers is provided in Table 1 . This researcher felt that there was a very high degree of relevance (one of the elements) in discussions during the workshop in terms of both short term and long term collaboration (two constructs) and hence assigned of scores 2 and 1. However this researcher thought that the workshop discussions demonstrated very little critical thinking-the last element in the second set (scores varying from 5 to 6 for all constructs). When the scores of two colleagues (Researchers A and B) were compared it was clear that the one was far more likely to give scores above 6 than the other (that is, more negative scoring). This discrepancy was probed effectively in discussion and this revealed more than a statistical analysis would. Thus the individual value judgments indicated by the scores can be compared and differences in interpretation and understanding be highlighted. The technique is ideographic but goes beyond this nomothetic/ideographic dimension and the related objective/subjective ontology. It is neither objective nor subjective but intersubjective as it is used as a communication tool.
Conclusion
Table 3 summarizes the differences between the RepGrid and the RefGrid. The Reflection grid is a unique adaptation of RepGrid which provides a method that collaborating researchers can use reasonably well to share ideas. Individual, subjective perceptions are taken into account, but in addition these can be explored and shared, thereby providing a way of validating qualitative research data. Discussion of misunderstood or different interpretations in terms of what was initially believed to be the same construct is essential in collaboration. This new perspective on how to use an existing tool supports collaborative research very effectively and can be used among either practitioners or researchers. It allows for shared criteria (Fig. 4, Step 1), individual input (Fig. 4, Step 2), systematic organization (involving all of the steps in Fig. 4  but particularly Step 3) and combines further development of shared understanding (Fig. 4, Step 4) . Briggs et al. (2003) have identified five basic patterns of thinking that are required to move through a reasoning process, namely, Diverge, Converge, Organize, Evaluate, and Build Consensus. Convergence takes place in step 1, Divergence in step 2, Organizing particularly in Step 3 and both Evaluate and Build Consensus in
Step 4. Hence this research method provides a form of group support system although not one in which technology plays a significant role.
The RepGrid technique is evolving and, as pointed out earlier, numerous versions are described in the literature. It is also clear from literature that the strength of the RepGrid in comparison to other techniques lies in its focus on individual constructs (i.e. the ability to elicit individual constructs from groups of experts with regard to the chosen research topic) which allows for inter-subjective or shared sense-making, within an idiographic context. The adaptations made to the technique which are described in this paper, can be considered to be a further evolution, made in order to accommodate a particular context and research objectives but suitable for more general use. On this particular occasion it was used to explore, in a highly structured way, the individual researchers' perceptions, assumptions and assessments of a workshop session. It proved very useful as a group support or collaboration tool. The application could be applied equally successfully to many other scenarios.
Since the authors departed quite fundamentally from the original RepGrid this adapted version has been referred to as a RefGrid rather than a RepGrid. The use of this new version of the technique emphasizes the reflective and interpretive processes necessary for understanding and making explicit personal, subjective meanings. This is necessary in collaboration in order to share and jointly form new, inter-subjective meaning, yet maintaining the original structure of the RepGrid. This supports important properties of effective teams (Eden and Ackermann 2001) , namely, multiple interpretations of 'the same problem label' based on the different perceptions of the team members, relationship building (through the team exploring each others' interpretations of the constructs) and the fostering of freedom of expression and equality amongst team members (in terms of the validity of ideas expressed).
The fact that the researchers were both the organizers of the workshop and the users of the RefGrid is an essential aspect of this research. The implications are that the RefGrid is used where the researchers and research subjects are the same group (self reflection) whereas RepGrid expects the researchers to be objective and independent from the participants.
As in any research, the work being reported on has some significant limitations. It should be noted that this paper is not intended to be a full discussion of the pro's and cons of the different approaches and adaptations of Repertory Grids. Such a discussion would indeed be valuable but is beyond the scope of a more focused journal article. It has therefore been identified as future work.
Further limitations include the fact that only one application of RefGrid is reported. Furthermore, there was no independent and hence monitoring researcher in this case. Hence, the introspective and inter-subjective nature of the collaboration, which was intensified by have the researchers both run the workshops and participate in the subsequent interpretation, was not 'balanced' by having an external party to advise, control, monitor or report on the process from an independent perspective. For example, there was no regulation during the element seeking phase and this resulted in a high number of elements. An independent researcher might have grouped these or been more critical. The technique does not exclude such a possibility.
The number of participants is lower than would be usual in research where RepGrid is used. This is not a limitation as four is a good number for a research team who need to collaborate. Nevertheless, future applications with larger numbers of collaborators would strengthen the claim to usefulness as collaboration becomes more difficult when the size of the team increases.
The RefGrid can be used by researchers and practitioners alike. For researchers, it provides a robust research method for use in qualitative research as described in this paper. A proposed use is especially where the qualitative research requires evaluation (e.g. during reflective phases of Action Research) and where this evaluation needs to happen collaboratively. To practitioners, it provides an easy-to-use, structured method to evaluate perceptions, assumptions and assessments. A RefGrid can be done on paper and be used by managers to encourage dialogue about particular concepts.
Future research will address the limitations identified and also extend the idea by focusing on the use of both the RepGrid and the Reflection Grid as Group Support Systems. The intention is to investigate in particular how technology can be used to support these processes while retaining the complementary ideographic and nomothetic aspects of the techniques. As noted above, a similar exercise with a moderator present would be valuable and this can be linked with the earlier suggestion regarding the use of technology. The moderator might be in the form of GSS technology or an independent researcher who would regulate only the process and not the content of the discussion.
Whereas much of the debate regarding the use of RepGrid in IS research has focused on whether RepGrid is nomothetic or ideographic or both, RefGrid as a collaboration tool has progressed beyond either a purely subjective or an objective approach and needs to emphasize interaction and hence an inter-subjective view. It is a tool that can be used by the individual to record and subsequently examine personal assumptions, beliefs and perceptions. At this level it is clearly ideographic as it concentrates on the subjective. However once these constructs are made explicit they can be shared, compared with the constructs of other participants and differences can be explored. An inter-subjective methodology that supports a socially constructed worldview is proposed in place of either a nomothetic or ideographic methodology.
